Introduction
Kampar River is one of the largest river in Riau Province, which has fundamental role in supporting community and industries activities in Riau. These activities around the watershed of Kampar discharge various kinds of pollutants (waste), both organic and inorganic, that directly or indirectly enter the river and accumulated in estuary. It would threaten the life and diversity of aquatic organisms (Kasry and Nur, 2012) .
Nitrogen and phosphorus are types of nutrient that are important in recycling the organic compounds, due to the combination with carbon elements through photosynthesis process. Nutrients are substances that play a significant role in the process and development of living organisms such as phytoplankton, especially nitrate and phosphate. The High and low of autotroph organism's population (phytoplankton) in a body of water depends on the content of nutrients in the waters also including phosphate and nitrate (Arifin et al., 2011) . Nitrate and phosphate compounds are naturally derived from water itself through processes of decomposition of weathering or decomposition of vegetation. The remains of dead organisms and waste disposal both waste land (domestic, industrial, agricultural, animal husbandry) are decomposed by bacteria into substances nutrients in the waters (Li et al., 2011) .
In most estuaries, a number of nutrients supplied by external sources (e.g. atmospheric deposition, river runoff, and nitrogen fixation) which has consistently been identified to supply less than the amount required by primary producers. Nitrate and phosphate which are naturally derived from the water itself through processes of decomposition of weathering or decomposition of vegetation. The remains of dead organisms and waste disposal both wasteland (domestic, industrial, agricultural, animal husbandry) are decomposed by bacteria into nutrients in the waters. The source of these nutrients derived from in situ regeneration and recycling of organic matter. Furthermore, this organic matter will experience the remineralization process into an organic nutrient such as phosphate and nitrate.
The impact of the organic waste influx from the land that empties into the river Kampar make these waters are becoming increasingly fertile, even too fertile, called the hypereutrophic (Makmur et al., 2012) . It is identified that the water around the mouth of the river and along the river Kampar has extremely high fertility rate. Given these conditions, unusual autotroph organism will be bloom (Dzialowski et al., 2008) resulting toxic conditions. It can cause mass organisms death such as fishes and other heterotrophic biotas (de Jonge et al., 2002; Khaliq et al., 2006) .
The distribution of nutrients in the Kampar river is predominantly caused by the phenomenon of Tidal Bore (Bono). It is formed by the convergence of tidal currents and river flow, so as to form a wave undular bore that is destructive and a major factor in the mechanism transport materials organic and inorganic in the river Kampar up to the mouth (Yulistiyanto, 2009 ). The research regarding the effect of current toward the nutrient distribution has not been done, especially with respect to the consequence of tidal bore toward the distribution of nutrients in the river Kampar. The purpose of this study is to determine the environmental impact of nutrients distribution caused by the mechanism of the tidal bore (Bono).
Materials and Methods
The primary data in this study consist of nutrient concentration (Phosphate, Nitrate, Ammonia and nitrate) that was obtained through measurement in the laboratory. In addition, water quality data, Tide and current were measured directly in the field. The secondary data used, on the other hand, consist of tide forecasting data by Naotide and digital topography map of Indonesia.
The sampling point covers 18 observation stations (Figure 1 ) conducted on April 24-26 th , 2016. The water sampling was accomplished by using rosette sampler equipped with niskin bottles. Due to relatively shallow water, the sample of water only been taken just on the surface of the Kampar river. However, it sufficiently represents the whole properties of water. The sampling points spread out from the mouth of the river to the upstream, which are still affected by the wave propagation of Bono. The research that was conducted at Mendol Island to Tanjung Mentangor (Figure 1 ) employed purposive quantitative sampling as the sampling method.
After the water sample was collected, it was put into sample bottles that had been labeled. Preservation of nitrate was done by adding a solution of four drops concentrated H2SO4, then the bottled samples were wrapped in aluminum foil and put into a cool box. Preservation of phosphate samples is similar to the preservation samples of nitrate. However, in phosphates sample, the preservation is done without using sulfuric acid pickling (Zulkarnaen et al., 2012) . Then, the sample was filtered using a nitrocellulose membrane filter with pore size of 0.45 μm and a diameter of 47 mm that further was stored in a refrigerator (Risamasu and Hanif, 2011) . Meanwhile, the concentration of dissolved nitrate was analyzed using the spectrophotometric device which is ranging from 0.1-2 mg.L -1 with a brusin at a wavelength of 410 nm.
Determination of phosphate concentration was also completed by employing spectrophotometer method as ascorbic acid levels in the range of 0.0 mg.L -1 up to 1 mg.L -1 , the principle of the method is based on the formation of complex compounds fosfomolibdat blue, then the compound is reduced with ascorbic acid, to form molybdenum blue color complex. The intensity of the color which is formed is proportional to the concentration of phosphorus and measured with a wavelength of 700-880 nm (Grasshoff et al., 1999; Ulqodry et al., 2010) .
Determination of the ammonia concentration was performed by a spectrophotometer as phenate in the range of 0.1 to 0.6 mg.L -1 NH3-N with a wavelength of 640 nm. Meanwhile, the determination of nitrite was performed in the range of 0.01 to 1 mg.L -1 , under acidic (pH 2-2.5), in which nitrite reacts with sulfanilamide (SA) and N-(1-naphthyl) ethylene diamine dihydrochloride (NED dihydrochloride) formed azo compounds and the scarlet measured at a wavelength of 543 nm.
Water quality that was measured by using TOA DKK water Quality Checker Multi-parameter was conducted simultaneously as the sampling of nutrients, in the exactly same station. In order to obtain reliable data, sampling was conducted on the condition of low tide towards the high tide. Therefore, it can be seen the influence of the wave bono to the distribution of nutrients into the river can be examined. The Tidal pattern was forecasted by using NAOtide software at the coordinates of 103.22603 N and 0.5354 E. The sampling duration was around four hours from 13:00 to 17:00 pm on 26 th April 2016. The sampling time during the low tide and the high tide condition can be seen in Figure 2 .
The measurement of the tide data using Automatic Tide Gauge Valeport was employed from April 23 rd to May 23 rd , 2016 in the south of the Mendol Island (Figure 1 ). The data obtained were analyzed using ErgTide software based on admiralty method, while, the tidal range was analyzed, according to Indian Spring Low Water (ISLW) (Adibrata, 2007) . In order to calculate a tidal range, the difference between high tide and low tide of 29 days' measurement must be obtained as well as the value of the amplitude and the phase delay (Wisha and Heriati, 2016 Figure 1) . Furthermore, the river flow measurement was accomplished by adapting the rules of euler in which the measurement relies on one point of observation . In addition, the current data recording was performed vertically at a depth of one to two meters as it was attached to the MSL of Kampar estuary.
Results and Discussion
According to spectrophotometry analysis, the result obtained in conjunction with phosphate concentrations is around 0.02 to 0.1 mg.L -1 ( Figure  3 ). The highest phosphate concentrations are identified in station 2 and 15 with phosphate values of 0.1 mg.L -1 and 0.09 mg.L -1 respectively. Those stations are located at the Muda Island where the undular bore Bono is generated. It is also known as an accumulation area of dissolved organic and inorganic substances in Kampar River. According to Patty et al. (2015) , the phosphate value which is high particularly in territorial has a great potential of the blooming algae (eutrophication). It is proved by (Ferianita et al., 2005) .
It has also been examined that the stations with the highest concentration of phosphate are located on the ecosystem of mangrove, which is generally dominated by Avicennia sp. Thus, it supports the fertility of water by a constant supply of the debris of mangrove, which further is broken down by bacteria and fungi as the main source of detritus. It is also by the decomposer organism into nutrients such as phosphate, nitrate, sulfur and other elements (Mustofa, 2015) . Other than that, in the Muda Island region there are many settlements contributed much phosphate from waste waters such as soaps, detergents and other household waste (WHO & European Commission, 2002) .
The phosphate concentration was also influenced by the diffusion of phosphate from the sediment, the sediment is the main storage place of phosphorus cycle that occurs in the waters (Patty et al., 2015) , which is typically in the form of particulates that binds to the compound hydroxides and oxides of iron. Phosphorus compounds that bind into the sediment can be decomposed with the help of bacteria. It is also possible through the abiotic processes producing soluble phosphate compound that can undergo re-diffusion into the water column (Paytan and McLaughlin, 2007) .
The concentration of dissolved nitrogen in the estuary Kampar varies from one station to the others. The concentrations of nitrate is ranging from 0.76 to 5.73 mg.L -1 , ammonia (0.2 to 0.41 mg.L -1 ) and nitrite (0,01-0,03 mg.L -1 ) (Figure 4) . The highest concentration of nitrate is located at station 2, 6 and 11. The station 2 is nearby Muda Island, while the station 6 and 11 are in the upstream water of Tanjung Mentangor. It is almost certain that the high concentration of nitrate is caused by the accumulation of nutrients (nitrate) that are distributed by Bono wave propagation and accumulate in the upstream. Moreover, nitrate is constantly supplied by the nutrient inputs of waste land due to its location nearby the municipal area (Hendrawati et al., 2008) .
The highest concentration of ammonia is observed existing at the same station with the highest concentration of nitrate. Meanwhile, nitrite concentration is almost uniform in all stations. The upstream water is relatively shallow also identified as a settling area of solutes and suspended materials from the Malacca Strait. Those compounds are deposited in sediments and further carried away by undular bore propagation to the upstream resulting in the concentration of nitrate in the upstream becomes higher. Sediment is also known as the main storage nitrate in biogeochemical cycles in aquatic (Santos et al., 2008) . Nitrates, which are settled in the sediment, are produced from biodegradable organic materials that converted into ammonia and further oxidized to nitrate (Patty et al., 2015) .
Ammonia levels are extremely high in the Kampar River, it exceeds the standard levels of ammonia in the water (>0.016 mg.L -1 ) (Wardoyo, 1982) . It can promote the massive growth of phytoplankton known as blooming followed by the mass death of phytoplankton. It even can be worse due to low water quality in the Kampar River. Nitrite levels are also relatively high (> 0,008 mg.L -1 ) (Risamasu and Hanif, 2011) . High level of nitrite is caused by the low of dissolved oxygen concentration (Table 3) , therefore the bacteria which oxidize nitrite to nitrate cannot work optimally due to the lack of oxygen. It causes the levels of nitrite and nitrate become difficult to decrease and accumulated that is transported by Bono wave.
US-EPA (Environmental Protection Agency of America) recommends a limit of NH3 both in the freshwater and marine environments around 0.02 ppm. In conjunction with nitrite level, the concentration that is considered as an ideal for marine fishis between 0.01 and 0.04 ppm. If the level of nitrite-nitrogen exceeds 0.55 ppm, it potentially can cause a disease called 'brown-blood' in finfish. As for nitrates, at a level of 0.1-0.2 mg.L -1 is considered ideal. However, the results show that the concentrations of DIN and DIP Kampar river estuary are still in the range of quality standards established by Ministery of the Environment (KLH, 2004) (Tabel 2).
Nitrate concentrations are very high and dangerous for the survival of the organism. According Hutagalung and Rozak (1997) that the vertical distribution of nitrite is higher with the increasing the water depth and low oxygen, while horizontally the distribution of the higher nitrite headed towards the coast and estuaries (Wankel et al., 2006) .
Nitrate concentrations are proportional with the phosphate, but the scale and the standard are different (Figure 3 & 4) , both in a pernicious level for the waters. It input from the land as well as nutrients transport from the ocean leading to higher deposition of nutrients in the upstream river (Howarth and Marino, 2006) . Furthermore, Figure 5 illustrates that the ratio of DIN and DIP is significantly high. This figure reflects the high rate of nutrient input from the mainland (Mukhopadhyay et al., 2006) . Anthropogenic activities cause the ratio of N/P becomes unbalanced (Purwiyanto et al., 2013) and they are stirred in the water column.
Moreover, the levels of dissolved oxygen (DO) that are ranging from 3.95 to 4.51 mg.L -1 (Table 3) are included in the category of medium polluted waters (Lee et al., 1978) . Extremely low levels of dissolved oxygen in the Kampar River is most likely caused by turbidity as well assignificant activities of microorganisms utilizing oxygen in breaking down organic matter into inorganic substances. According to Young et al. (2008) in the bottom layer of the waters, there is accumulation area of organic matter that requires oxygen in order to breakdown. Moreover, the organic waste material is in the water which is the less residual oxygen content dissolved therein.
The other factors also affecting the dissolved oxygen concentration are temperature, salinity, respiration, as well as the layer above the water surface that easily oxidizes the compounds due to its atmospheric pressure (Simanjuntak, 2007) . The low dissolved oxygen is caused by a decline in the decomposition of organic material that is hindering the process of the biogeochemical cycle in the Kampar River, it will also directly affect the fertility of the waters (Patty et al., 2015) . The low salinity in the Kampar River causes the enhancement of nutrient concentration. Scuderi et al. (2011) explain that the nutrient concentration will increase in the low salinity of waters, as well as the temperature, which is one the very important physical parameter in the aquatic environment. Changes in water temperature will have an impact on the physical and chemical conditions of the waters and on marine life (Hala et al., 2013) . It also enhances the nutrient compounds that have been transported by Bono.
The pH value, on the other hand, varies from neutral to slightly alkaline. The pH of the water can still be categorized as a normal. According to Wahab and Mutmainnah (2005) , the pH value is said to be in normal condition ranged from 5.6 to 8.3. pH conditions in the Kampar river affect the deposition of nutrient compounds in the sediment. It is known that the pH positively correlates with the speed of nutrients accumulation in the water.
Total dissolved solid (TDS) is identified between 0 to 7.4 g.L -1 . The concentration of TDS is highly associated with the level of solid content in the water, which will indirectly inhibit the penetration of light entering the water column. Therefore, the use of nutrients for photosynthesis by phytoplankton is reduced, resulting in higher concentration of nutrients in the river (Donnelly and Chanson, 2002) . Figure 6 . Tidal dynamic, current speed and direction changes in undular bore Bono propagation Based on ISLW analysis (Table 4) , it shows that the mean sea level (MSL) of Kampar estuary waters is 2.59 meters, with a maximum tidal range is 4.2 m and the tidal type is mixed tide prevailing semidiurnal (Table 5) . A tidal bore is formed due to the very high of the tidal range. According to the Chanson (2009) , the tidal can be categorized as a tidal bore if it has a tidal range more than 4 meters. Physical processes occurring in the Malacca Strait, as well as the shape of Kampar River which is divergent, affect the dynamics of the estuary. The shape enhances the height and the speed of the tidal wave. It is supported by decreasing the depth and cross-sectional area (Chanson et al., 2010) . Kampar River conditions are unstable or frequently change according to the seasons and the wind direction. It causes a different volume of nutrient (N and P) that carried in by a tidal bore during high tide and low tide (Chanson, 2011) .
Turbulence in the sediments causing more nutrient being transported and accumulated is highly depends on the undular bore activities (Chanson, 2011) . It deposits nutrients in the upstream when energy transport of tidal bore becomes weaker (Chanson, 2004) . Seabed erosion occurs on every wave crest that extends, with ripples that follow behind the first undular bore resulting in the turbulence of nutrients, which is generated in the sediment become stronger (Koch and Chanson, 2008) .
The mechanism of the tidal bore that influences on the concentration of nutrients in the estuary during the high tide (tidal bore creeping into the river are very significant with regard to the input of the source that comes from the land and from the sea) (Chanson, 2009 ). According to Magni et al. (2005) , the variations in the concentrationof N and P in waters are affected by the dynamics of water masses and resuspension processes that increase nutrient in the water. It Linkages the spreading out of tidal currents, the organic material, nitrate, and phosphate (Maslukah et al., 2014) . The concentration increases after the tidal wave flow into the river that carries organic and inorganic materials which are further are accumulated in the upstream. This process, unfortunately, can endanger the biota in the upstream, because of the high levels of nutrients concentrated in the water column (Domingues et al., 2011) .
Hydro-oceanographic factors such as currents that are generated by the tidal wave (undular bore) ( Figure 6 ) directly affect the pattern of the spread of nitrates and phosphates from one place to another. During the high tide, currents will transform the mass of seawater from the open sea towards the upstream, and at low tide, currents will transform the mass of water from the upstream to the open sea (Utami et al., 2016) . Given these conditions, the material deposition will occur in the upstream, due to the resuspension of nutrient compounds that are derived from the estuary (Chanson, 2004) .
At the time of Bono propagating, it changes the water level drastically which is around two meters. Then, it directly alters the current direction and velocity entering the Kampar River. It reaches 0.85 m.s -1 . On the condition of transport and turbulence occurs rapidly is followed by the higher of scour volume (Wisha et al., 2015) . Therefore, the nutrients at the bottom will be suspended and carried up to the upstream (Chanson, 2001 ).
Conclusion
Nutrients condition in the Kampar River that includes nitrate, nitrite, ammonia, and phosphate are categorized in high concentrations. It potentially endangers the microbial life in the Kampar River. Its distribution is volatile due to the transport and mixing caused by wave propagation of Bono. Organic and inorganic substances which are initially deposited in the bottom of the river is accumulated in the upstream area. It tremendously causes the high nutrient concentration in the upstream. Supported by the poor of water quality conditions, it also causes the biodegradation process to be blocked. Kampar Estuary is dominated by tidal oscillation which is much difficult to obtain the sample in the normal condition due to the oscillation. Authors suggest to the other reasearcher who will continue this study, to develop the simualtion of ecology model and study in biological impacts sophisticatedly. This study can be useful as a basis for the assessment of the current environmental conditions of Kampar River for the local government by which dumping waste activities can be severe controlled.
